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RISK PERCEPTION
IT'S PERSONAL

In the face of contradictory information, people must rely on their
instincts as much as the facts to size up potential threats. o coris
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isk perception is a highly personal process of decision making, based

on an individual’s frame of reference developed over a lifetime, among

many other factors. A body of research from the past several decades

makes it clear that when it come to making decisions about health and
safety, we don’t always worry the most about the most pressing threats."? Risk consul-
tant David Ropeik calls this the “risk perception gap.”

On the surface, this risk perception gap may appear to be a result of ignorance.
However, experts including Ropeik, University of Oregon psychologist Paul Slovic,
and many more say that, in fact, it’s a natural extension of our hard-wired ability to
quickly size up threats, an ability that draws on much more than facts alone. “The
older view is that the public is emotional and hence irrational,” Slovic says. “But that’s
not correct. Emotions are an extraordinarily sophisticated form of intelligence,” he

says, “born out of millennia of quickly assessing high risks.”

Thinking about Risk

Ropeik believes the difference between the way experts and the public think about
risk sometimes creates risks all by itself. To a scientist who conducts risk assessments,
the definition of risk is “hazard times exposure equals consequence,” he says. But to
the average person, the definition of risk is “the probability of something bad happen-
ing.” And risk communication does not always account for the subjectivity of “some-
thing bad.”

In a regulatory or research setting, risk assessment typically entails a four-step
process: hazard identification, hazard characterization, exposure assessment, and risk
characterization.’ Both quantitative and qualitative expressions of risk, and some
indication of uncertainties, are incorporated into the process. The goal is to arrive at
a decision based on the most rational analysis of the best available evidence. Environ-
mental health scientists are exploring new ways to strengthen the integrity of this pro-
cess using principles of systematic review.*®

Individuals mentally assess risk in a similar way, but risk perception is shaped by
several largely unconscious emotional processes shared by scientists and nonscientists
alike. For one, the human brain is hard-wired to react quickly and defensively to per-
ceived threats of any kind.® This includes physical threats, sights, sounds, smells, and
even words or memories associated with fear or danger. For example, just the word
“chemicals,” a common part of the environmental health lexicon, has been shown to

trigger an unconscious fear reaction in members of the general public.”®
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Another largely unconscious process
is the use of mental shortcuts to quickly
make sense of partial information.® One
such shortcut is to map partial information
against patterns of what we already
know®—in a sense, judging a book by its
cover. If our associations are negative, we
will react fearfully, says Ropeik, “and if our
associations are not negative, we might not
react with as much caution as we should.”

Third, different characteristics of a
threat carry different weights in terms of
how people perceive the risk involved. For
instance, threats that are uncontrollable,
involuntary in nature, or cause a poten-
tial risk to future generations tend to cause
more anxiety among the general public than
threats that can be controlled or under-
taken voluntarily." Finally, people tend to
shape their views so they match those in the
groups with which they most closely relate, a
concept known as cultural cognition."

Challenges to Risk
Communication

Effective risk communication depends on
acknowledging the many factors that con-
tribute to individual risk perception and
aims to help people combine instinct with
evidence to make the healthiest choices
possible.

Of all the emotional aspects of risk com-
munication, trust is perhaps the most piv-
otal. Scientists and other experts who routinely
speak to lay groups about environmental
health issues find that people will come to
an issue with a great deal of fear, anger, and
mistrust if they feel their concerns have already
been mishandled. What makes people angri-
est and least trusting is when they either don’t
know what the risks of an exposure are, feel
they have been misled about the risks, or have
been exposed without their consent, says Trac-
ey Woodruff, a professor in the Department
of Obstetrics, Gynecology, and Reproductive
Sciences at the University of California, San
Francisco.

Crisis communicators ran into these
problems in Charleston, West Virginia, fol-
lowing the January 2014 spill of the indus-
trial chemical crude MCHM into the Elk
River. The spill contaminated the drinking
water of some 300,000 people,” and for
days health officials had few firm facts to
share with angry, alarmed residents.” When
the crisis was finally over, Rahul Gupta,
executive director of the Kanawha—Charles-
ton Health Department, noted that what
worked best to establish trust was for offi-
cials to be frank about the limits of their
knowledge and tell townspeople when they

didn’t have answers."™
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There is also a challenge with what is
known as innumeracy, the struggle many
people have understanding numbers, par-
ticularly probabilities.” Even so, it’s often
surprising how well nonexperts can handle
probabilities and uncertainties, says Wood-
ruff. “They have a good nuanced under-
standing,” she says. “You can tell them we
might not know too much about the health
risks, and they know how to conceptualize
that.”

Some communicators find members of
the public are savvier about environmental
health than they used to be. Sharyle Patton
is director of the Biomonitoring Resource
Center for Commonweal, a nonprofit
health and environmental research institute
in Bolinas, California. She often brings in
scientists to speak to community groups
concerned about local environmental expo-
sures. “Compared to ten years ago when we
first started doing this work, lots of people
[now] already know what ‘body burden’
is,” says Patton. As they learn more, she
says, people “tend to want more informa-
tion because they get really interested, and
the more information they have, the less
scared they are.”

Pat Hunt, a geneticist in Washington
State University’s School of Molecular Bio-
sciences in Pullman, often talks to the public
about her work, which includes studying
potential reproductive effects of endocrine-
disrupting chemicals such as bisphenol A.
She says, “I find that people are really
responsive. They want to know, they want
to be informed consumers.”

At the Societal Level

But simply giving people lists of individual
actions to mitigate risk isn’t enough. And
Rachel Morello-Frosch, a professor in the
School of Public Health at the University
of California, Berkeley, says it misplaces
the burden to expect individuals to do their
own risk assessment.

“I think the assumption here is we're
expected to do our own risk assessment
with everything,” says Morello-Frosch.
“You cannot shop every day and do your
personal risk assessment when you’re mak-
ing [these] decisions.” She adds, “I think
emotions around risk also emerge from
very legitimate views on the extent to
which people have control over their ability
to minimize risks.”

Bruce Lanphear, an epidemiologist
at Simon Fraser University in Burnaby,
British Columbia, agrees that trust and
control are pivotal parts of the risk per-
ception equation. For instance, he says,
until recently," federal agencies failed to

promulgate regulations to reduce ongoing
mercury emissions. Instead, the burden
of reducing methylmercury exposure was
shifted onto the consumer, with complicat-
ed and sometimes conflicting advice about
fish consumption' that he says left people
with little sense of trust or control.

Pessimism about altering one’s risk can
result not only from the fact that many
risks—such as mercury pollution—are
imposed at the population level, but also
out of political and economic powerless-
ness. As Slovic wrote in 1999, “Whoever
controls the definition of risk controls
the rational solution to the problem at
hand. ... Defining risk is thus an exercise
in power.”"®

Precaution

Carolyn Williams, technical director at the
Institute of Risk Management in London
points to the difficulties of making risk deci-
sions when the science is not yet clear. The
Institute of Risk Management teaches its
students to gather the most reliable infor-
mation and consult experts before making
risk decisions. “We try to teach our stu-
dents an approach to risk that helps organ-
isations navigate a course between the ‘do
nothing unless it’s proved 100% safe’ and
the ‘do anything with no regard for safe-
ty’ extremes,” she says. Still, says Williams,
“You’re going to have difficulties at the limit
of scientific knowledge” where you have to
rely on the intuition of experts.

Sometimes that intuition leads researchers
to invoke the Precautionary Principle, to wit,
when an activity raises threats of harm to
human health or the environment, precaution-
ary measures should be taken even if causal
relationships have not been fully established.”
Ciritics have called it the Paralyzing Principle,™
but proponents maintain that precaution is
reasonable when it is based on reliable infor-
mation. As Ropeik puts it, “When we don’t
have the facts, we rely on our sense of potential
danger to protect us.”

If this is true, then in risk calcula-
tion might it be necessary to accord some
weight to intuition or the sense that
“something bad might happen”? “There’s a
wisdom in feelings that we have to accept,”
says Slovic. The challenge, then, is not so
much to eliminate emotion as to harness
its power without distorting the scientific
evidence.

Valerie J. Brown, based in Oregon, has written for EHP
since 1996. In 2009 she won a Society of Environmental
Journalists” Outstanding Explanatory Reporting award for
her writing on epigenetics.

B REFERENCES
1. Slovic P. Perception of risk. Science 236(4799):280-285
(1987); doi: 10.1126/science.3563507.

voLume 122 [ numser 10 | October 2014 -+ Environmental Health Perspectives



. Fischhoff B, et al. How safe is safe enough? A psychometric
study of attitudes towards technological risks and benefits.
Policy Sci 9(2):127-152 (1978).

. EPA. Risk Assessment—Basic Information [website].
Washington, DC:U.S. Environmental Protection

Agency (updated 31 July 2012). Available: http:/
epa.gov/riskassessment/basicinformation.htm

[accessed 25 September 2014].

. Woodruff TJ, Sutton P. The Navigation Guide systematic
review methodology: a rigorous and transparent method for
translating environmental health science into better health
outcomes. Environ Health Perspect 122(10):1007-1014
(2014); doi: 10.1289/ehp.1307175.

. Rooney AA, et al. Systematic review and evidence
integration for literature-based environmental health
science assessments. Environ Health Perspect
122(7):711-718 (2014); doi: 10.1289%/ehp.1307972.

. LeDoux J. Rethinking the emotional brain. Neuron
73(4):653-676 (2012); doi: 10.1016/j.neuron.2012.02.004.
. Starr G, et al. Environmental Health Risk Perception in
Australia. A Research Report to the Commonwealth
Department of Health and Aged Care. Canberra,

Australia:Centre for Population Studies in Epidemiology,
South Australian Department of Human Services
(2000). Available: http://goo.gl/hXqg5ai [accessed

24 September 2014].

. Slovic P, et al. Intuitive toxicology. II. Expert and lay

judgments of chemical risks in Canada. Risk Analysis
15(6):661-675 (1995); doi: 10.1111/j.1539-6924.1995.
tb01338.x.

. Tversky A, Kahneman D. Judgment under uncertainty:

heuristics and biases. Science 185(4157):1124-1131 (1974);
doi: 10.1126/science.185.4157.1124.

.Kahan DM, et al. Cultural cognition of scientific

consensus. J Risk Res 14(2):147-174 (2011); doi:
10.1080/13669877.2010.511246.

. Ward K Jr. 300K lack water in Southern W.Va. The

Charleston Gazette, online edition (10 January 2014).
Available: http://www.wvgazette.com/News/201401100028
[accessed 25 September 2014].

- Manuel J. Crisis and emergency risk communication:

lessons from the Elk River spill. Environ Health Perspect
122(8):A214-A219 (2014); doi: 10.1289/ehp.122-A214.

Spheres of Influence | Risk Perception

13. Peters E, et al. Numeracy skill and the communication,

comprehension, and use of risk-benefit information. Health
Aff (Millwood) 26(3):741-748 (2007); doi: 10.1377/
hithaff.26.3.741.

14. EPA. Mercury and Air Toxics Standards [website].

Washington, DC:U.S. Environmental Protection Agency
(updated 27 March 2012). Available: http://www.epa.gov/
mats/ [accessed 25 September 2014].

15. Oken E, et al. Which fish should | eat? Perspectives

influencing fish consumption choices. Environ Health
Perspect 120(6):790-798 (2012); doi: 10.1289/ehp.1104500.

16. Slovic P. Trust, emotion, sex, politics, and science: surveying

the risk-assessment battlefield. Risk Anal 19(4):689-701
(1999); doi: 10.1111/].1539-6924.1999.tb00439.x.

17. SEHN. Precautionary Principle [website]. Science &

Environmental Health Network (26 January 1998).
Available: http://www.sehn.org/wing.html [accessed
25 September 2014].

18.Sunstein C. Laws of fear: beyond the Precautionary

Principle. Cambridge, U.K.:Cambridge University Press
(2005).

Environmental Health Perspectives - voLume 122 | numser 10 | October 2014

A279


http://epa.gov/riskassessment/basicinformation.htm
http://epa.gov/riskassessment/basicinformation.htm
10.1289/ehp
10.1289/ehp
10.1016/j.neuron
http://goo.gl/hXq5ai
10.1111/j.1539-6924.1995.tb
10.1111/j.1539-6924.1995.tb
10.1126/science
W.Va
http://www.wvgazette.com/News/201401100028
10.1289/ehp
10.1377/hlthaff
10.1377/hlthaff
http://www.epa.gov/mats/
http://www.epa.gov/mats/
10.1289/ehp
10.1111/j.1539-6924.1999.tb
http://www.sehn.org/wing.html



